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Abstract
The effectiveness of many drugs is limited due to poor oral bioavailability; the chief reason for this being poor
solubility in both aqueous and organic solvents. The technology of nanosuspension has become one of the
promising strategies to overcome bioavailability issues associated with poorly soluble BCS Class II and Class IV
molecules. The specific features of nanosuspensions have enabled their use in various dosage forms. A number
of nanosuspension based drug products have successfully reached the market. This review is intended to give an
overview of nanosuspension, and highlight the various formulation techniques, nanosuspension characterization,
surface modification, recent technological advances and its different applications.
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Introduction
More than 40% of the new chemical entities (NCE)
have limited solubility in water.1,2 Poor aqueous
solubility has always been a major challenge
while preparing BCS class II and class IV drug
formulations. The poor aqueous solubility of these
drugs has resulted in their varied rates and extent
of dissolution in the gastrointestinal (GI) tract, and
subsequently decreased their bioavailability, leading
to some major concerns like erratic absorption,
insufficient exposure after oral administration
and non-linearity (inter-subject pharmacokinetic
variability). Nanotechnology offers a path-breaking
and novel solution for formulating BCS Class II and
Class IV molecules to increase their bioavailability.3
Reducing the size of the particles to nano (1-1000nm)
size range can enhance the rate of dissolution and the
subsequent bioavailability, primarily by increasing
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the surface area. Nanosizing the drug particles
leads to: (i) increased saturation solubility because
of increased dissolution pressure, (ii) increased
dissolution velocity because of increased surface
area and (iii) increased adhesiveness of nanomaterial
because of increased contact area. The formulation
of drugs in the form of nanosuspension enhances
their solubility, while the raw form of these drugs
are not otherwise soluble in aqueous media.4 The
size of the particles in nanosuspension is generally
in the range of 200-600nm.5,6 Nanosuspensions are
ideal for drugs that exhibit aqueous insolubility,
stability at ambient temperature and humidity,
photo stability, compatibility with other excipients
of the formulation, drugs required in high
doses, high melting point and high log P value.5,6
Nanosuspensions are popular for desisting
Ostwald ripening, selective cell targeting by
surface modification of the nanoparticles, enhanced
dissolution rate and bioavailability.7
Some advantages of nanosuspensions are its ability
to reduce dose, versatility of routes of administration
(oral, parenteral, pulmonary, dermal and ocular),
long-term physical stability8 and the alteration of
the pharmacokinetic drug profile, so as to improve
its safety and efficacy.9 Nanosuspension formulations
require very few additives, and hence
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